Objectives To evaluate putative moderator, predictor, and treatment parameter variables in relation to three outcomes in a clinical trial that compared a modular protocol for on-site, nurse-administered intervention (PONI) and enhanced usual care (EUC) for pediatric behavioral problems in primary care. Methods Patients were 163 clinically referred children for behavior problems in six primary care offices. PONI consisted of seven treatment modules adapted from prior treatment trials with this population, whereas EUC involved a facilitated referral to a community provider. Outcome measures were based on standardized scales reflecting one parent-rated aggregate (child dysfunction) and one child-rated aggregate (child health), and diagnostic interviews with both informants (remission in oppositional defiant disorder). Results Moderator analyses revealed that PONI was more effective than EUC in reducing child dysfunction by 12-month follow-up among Caucasian children, whereas EUC was more effective than PONI among non-Caucasian children. In the full sample, child health improvement was predicted by the severity of the child's depression and anxiety, and level of family conflict. Duration of child exposure to cognitive-behavioral treatment in PONI was related to greater improvement in overall child health, but other treatment parameters were unrelated to outcome. Conclusions These few significant relationships notwithstanding the findings indicate that the two treatments had robust effects on several outcomes and across selected child, parent, family, and treatment variables. The findings extend efforts to incorporate mental health services in pediatric practice.
Introduction
Interventions for child and adolescent mental health disorders have recently been evaluated in the pediatric primary care setting to enhance its capacity to deliver evidence-based practice (EBP) for common psychosocial problems (i.e., calls to help families respond to challenges and crises, advocacy with local service agencies, and professionals; see Kelleher & Stevens, 2009) . Clinical trials have documented changes in behavior problems (BP) following Internet-based psychoeducation (Borowsky, Mozayeny, Stuenkel, & Ireland, 2004) , on-site behavioral family intervention (Turner & Sanders, 2006) , and a 1-day group and individual parenting skills training program (Hayes, Matthews, Copley, & Welsh, 2008) . A recent trial in preschoolers with Oppositional Defiant Disorder (ODD) found parallel improvements in 1-year outcomes for cases that received an EBP (Incredible Years) either delivered on-site by a nurse or off-site by a local pediatric psychologist, or bibliotherapy only (Lavigne, LeBailly, Gouze, Cichetti, Jessup et al., 2008) . These results are consistent with a recent study in which a four-session group intervention (Parent-Child Interaction Training or PCIT) and exposure to manual outlining the basic steps of PCIT had comparable effects on child BP (Berkovits, O'Brien, Carter, & Eyberg, 2010) . Other primary care interventions have reported modest results for behavioral parent training with Attention Deficit Hyperactivity Disorder (ADHD; Wolraich, Bickman, Lambert, Simmons, & Doffing, 2005) , and clinical benefits in adolescent depression for an Internet-based curriculum or on-site collaborative care (Asarnow et al., 2005; Voorhees et al., 2009) .
The transportability of evidence-based treatments to new pediatric settings, populations, and providers is likely to be enhanced by understanding how the characteristics related to each of these elements differentially affect treatment response and outcome. For example, efforts to examine variables that moderate, predict, and/or mediate treatment outcome in response to alternative intervention conditions, and the role of key treatment parameters, have been encouraged to optimize treatment selection for a given patient (La Greca, Silverman, & Lochman, 2009) . Briefly, moderators reflect those pretreatment variables that may affect the relationship between treatment and outcome, and, thus, may specify on whom and under what conditions treatments exert different effects, whereas mediators reflect those processes occurring during treatment that explain or specify how and why the intervention exerts its effect (Hinshaw, 2007; Kraemer, Wilson, Fairburn, & Agras, 2002) . Some variables may be found to predict overall outcome across alternative treatments, rather than being associated with differential treatment effects.
An important next step for understanding how to improve the mental health treatment of BP in health care settings involves determining which child, caregiver, and family characteristics are associated with positive outcomes, especially given the varied rates of improvement reported in trials conducted in primary care. For example, in the aforementioned ODD treatment study (Lavigne, LeBailly, Gouze, Cicchetti, Pochyly et al., 2008) , girls showed more improvement than boys in the on-site, nurse-led EBP, but boys showed more improvement in the bibliotherapy-only condition. Follow-up analyses from that study also found that caregivers with less education were more likely to attend off-site treatment delivered by a pediatric psychologist, whereas those with higher education responded better to the on-site nurse-administered treatment (Lavigne, LeBailly, Gouze, Binns, Keller et al., 2010) . Van den Hoofdakker et al. (2010) found superior treatment effects for behavioral parenting training (vs. routine clinic practice) in children with no or single-type comorbidity and mothers with high parenting efficacy in children with both BP and ADHD. Unfortunately, only two of these eight outcome studies examined moderators, predictors, or mediators of treatment. Although some of the same moderators have been documented with BP children (e.g., age, comorbidities, low socioeconomic status; (Lundahl, Risser, & Lovejoy, 2006) , the relationships between these variables and outcomes have varied in both magnitude and direction across studies. For example, child comorbidity has been associated with better (Beauchaine, Webster-Stratton, & Reid, 2005; Gardner et al., 2009) or worse outcome (van den Hoofdakker et al., 2010) , or been unrelated to outcome (Kazdin & Whitley, 2006) . These mixed results limit their implications for the refinement of treatments delivered in primary care.
A few of the aforementioned variables and several other variables have been found to predict overall outcome, regardless of treatment condition. The identification of general predictors is clinically important to identify potential risk factors for poor outcome in primary care settings (Reyno & McGrath, 2006) . For example, Lavigne, LeBailly, Gouze, Cicchetti, Jessup et al., 2008 identified several baseline variables related to improved outcome in ODD children (e.g., child internalizing problems, functional impairment, difficult temperament, parenting distress, negative life events), although those families with lower levels of these variables still had fewer BP at posttreatment and follow-up. Lower socioeconomic status and minority status predicted attendance in the behavioral parent training program reported in that study (Lavigne et al., 2010) .
Finally, the mechanism of action for a given treatment can be understood by evaluating potential mediators of treatment, although none of the trials in primary care examined treatment mediation. In the general treatment literature, changes in parenting practices have been found to mediate improvement in BP following PCIT (Chaffin et al., 2004) , whereas child-reported loneliness has mediated changes in social anxiety following cognitive-behavioral treatment (Alfano et al., 2009) , though these types of analyses are not reported in primary care studies. Likewise, few studies have examined dose-response (Bickman, Andrade, & Lambert, 2002) or other key parameters of treatment (e.g., primary content, fidelity; Kelley, de Andrade, Sheffer, & Bickman, 2010) in primary care research, with one exception. Lavigne, LeBailly, Gouze, Cicchetti, Jessup et al., 2008 ; found that cases receiving at least seven sessions of a behavioral parent training program showed a significantly better outcome than those who received bibliotherapy. Such developments are needed to promote the efficiency and clinical yield of novel treatment designed to address children's BPs and their comorbidities (e.g., ADHD) in the pediatric primary care setting (Kolko, 2009) .
We recently completed a randomized clinical trial for 163 children with BP in primary care offices that compared a brief, modular protocol representing an on-site, nurseadministered intervention (PONI) with a facilitated referral to a local community provider that reflected enhanced usual care (EUC; Kolko, Campo, Kelleher, & Cheng, 2010) . PONI cases were significantly more likely to receive a complete mental health services, had a higher dose of care, and reported fewer service barriers and more consumer satisfaction. PONI cases showed significantly greater improvements on two of the six primary child outcomes (i.e., parent-reported individualized problem behavior ratings, child-reported overall child-health status) and in the proportion of cases showing remission in ADHD at 1-year follow-up. But, both conditions reported comparable but significant improvements on four primary clinical outcomes (i.e., parent-reported externalizing problems, overall child problems, and interpersonal strength; teacherreported overall child problems), and in remission rates for behavior disorders at follow-up.
The documentation in our initial study of several parallel improvements following on-site care (PONI and outside specialty referral (EUC) highlights the need to identify any characteristics that help to individualize assignment to either of these treatments (La Greca et al., 2009) , and may promote a more personalized approach to intervention in the pediatric primary care setting. Based on the few outcome studies reported in pediatric primary care, we identified those variables that were found to serve as either or both treatment moderators and overall predictors of outcome, and those parameters of treatment that were associated with improved outcome. Accordingly, we selected many of the same variables for examination in this study in order to determine if their specific relationship to similar outcomes could be replicated. It is noteworthy that all but two of these variables were tested as moderators or predictors. Accordingly, this study evaluates several child, parent, and family variables as moderators or predictors of treatment outcome, the prerequisite conditions for treatment mediation, and key treatment parameters in relation to outcome, based on their status as reported in the pediatric treatment outcome literature. This diverse set of variables was examined in relation to two key child outcomes based on the standardized rating scales (child dysfunction, child health) and one outcome that reflects remission from ODD, the most prevalent psychiatric disorder found in this sample upon diagnostic interview.
Methods Patients
The sample consists of 163 children who met inclusion criteria for age (6-11 years), primarily referral for BP, modest severity of BP (score of 6; 75th percentile) on the externalizing BP scale of the Pediatric Symptom Checklist (PSC-17), and parental willingness to participate in an approved clinical trial during a screening interview (Kolko et al., 2010) . These children did not meet any of three exclusion criteria: presence of emergent psychiatric or medical symptoms (e.g., psychosis, suicidality with a plan, unstable medical illness), alternative treatment needs (e.g., eating disorders/anorexia, obsessive compulsive disorder, pervasive developmental disorder), or participation in a parallel mental health intervention (e.g., parenting classes).
On average, the sample was young (M ¼ 8.1 years), male (65.0%), and Caucasian (79.8%), and lived with primary caregivers who were married (75.4%). The average level of externalizing problems on the PSC-17 was high (M ¼ 8.6; SD ¼ 2.2) and most of the sample had scores above the clinical cutoff (90th percentile) on its externalizing (81.6%), attentional (70.6%), and internalizing (56.2%) problems scales. The children had an average of two Axis I-psychiatric disorders; 153 children (94%) met criteria for at least one disorder, which reflected primarily ODD or ADHD. As described below, the children were randomized into two treatment conditions which did not differ significantly on any of these background or any other pretreatment clinical rating scales or diagnostic interview measures (p ¼ .98-.08).
Pediatric Primary Care Settings
Children were recruited from six pediatric practices affiliated with Children's Community Pediatrics (CCP), a community-based primary care network affiliated with the Children's Hospital of Pittsburgh. Study sites covered 40,598 pediatric lives from four geographic regions in the Pittsburgh area and varied by urban/suburban location. These large, group practices included 30 pediatricians, 19 nurses or nurse practitioners, 5 medical assistants, and 37 office/administrative staff, all of whom agreed to participate in this study.
Staff
Nurses Two registered nurses with at least 1 year of medicalsurgical experience with children in a pediatric setting, but without prior mental health training, were hired and then trained to administer both PONI and EUC in three practices each. Nurses received 4 months of intensive 'on-the-job' training and ongoing supervision in administering all screening procedures and both intervention conditions using several methods (e.g., didactic seminar, observation of taped and live applications, role playing, in vivo practice, feedback on videotaped clinical interactions specific to PONI and EUC). Nurses were also trained to complete a study database, interact with all office staff and Primary Care Physicians (PCPs), and participate in study case review and office practice meetings. Supervision by a Masters'-level clinician with experience administering the protocol was supplemented by access to a part-time child and adolescent psychiatrist for diagnostic/medical and medication questions. Each nurse was assigned to three practices, where they assisted with screening and initial assessments for all study participants prior to randomization and then completed treatment condition-specific tasks. The nurse's daily, on-site schedule was based on practice demands, PCP preferences, patient flow, and office availability.
Pediatricians
All 30 of the available pediatricians agreed to participate in this study by completing background and case status forms, and by responding to the needs or suggestions of the nurse. Each pediatrician confirmed a willingness to follow the parameters of the two intervention conditions.
Research Assessors
Two BA-level, research-assessment staff, naive to the child's assigned intervention, administered all research assessments. One staff member administered the rating scales while the other conducted the diagnostic interview. The assessors received extensive training to administer all measures and identify safety risks, and participated in weekly supervision and reviewed diagnostic interviews with the supervisor and study psychiatrist.
Screening Procedures for Sample Ascertainment and Randomization
Potential subjects with BPs were identified in three ways. Two options included direct referral by the child's PCP to the study nurse or direct parental requests for a referral for treatment of BP which were also forwarded to the nurse. Parents of these children either completed (on-site) or were administered (by phone) a 6-item BP screening (Externalizing scale on the Pediatric Symptom Checklist-17; Gardner et al., 1999) which, if positive, followed a brief screening interview to confirm eligibility. The third option involved asking parents to complete the screening form attached to a study flyer that was distributed in the practice waiting room. The waiting room form was distributed by the study nurse or a research assistant (when the nurse was unavailable); however, only the study nurse completed a follow-up screening interview for those cases with positive screen. The follow-up screening interview was conducted to establish the four inclusion criteria (age, referral concern for BP, severity of externalizing behavior, study interest). Per practice preference, we also sought and received an endorsement for study participation from each child's PCP.
About 1 week after the screening interview, eligible children and their parents who were amenable were scheduled for a pretreatment research assessment conducted by the two RAs who administered several standardized rating scales and a diagnostic interview. Upon completion of the research assessment, the nurse identified those children who did not meet any of the three exclusions (e.g., emergent psychiatric symptoms, need for an alternative treatment, parallel treatment). All fully eligible subjects were then enrolled (informed consent/asset forms completed) and then randomized to PONI or EUC. Of the 2,301 children referred for screening, 578 met the behavior problems screening criterion, 178 completed the full diagnostic/research assessment, and 163 were randomized to PONI or EUC.
Assessment Procedures
Four research assessments were conducted with each family every 6 months (pretreatment, posttreatment, 6-and 12-month follow-up), each lasting about 2 hr for children and 2.75 hr for caregivers. Each informant was paid in increasing amounts for these assessments ($20, $30, $40, $50). All rating scales and diagnostic interviews were collected at the four research assessments. The pretreatment assessment was completed in the office practice, whereas the other assessments could be completed in a setting selected by the caregiver (e.g., pediatric practice, family residence, study office).
Child Outcomes: Standardized Rating Scales of Child Dysfunction and Child Health
Although several outcome variables from different informants were reported in the initial outcome study, two-key outcome variables were selected for evaluation based on the primary care literature, each from a different informant, to minimize the number of tests. The first outcome variable was based on the parent-reported Strength and Difficulties Questionnaire (SDQ; Bourdon, Goodman, Rae, Simpson, & Koretz, 2005) which includes four child problems scales (e.g., conduct, emotional, hyperactive/inattentive, peer problems) and a prosocial behavior scale. All 35 items are rated on 0-2 point Likert scales. As recommended, we reported the aggregate score for the four child difficulties subscales with higher scores reflecting greater child dysfunction. The individual subscales in the SDQ have excellent psychometric properties, including criterion and predictive validity (Goodman & Goodman, 2009 ).
The second outcome variable was based on the childreported Child Health and Illness Profile (CHIP; Rebok et al., 2001) , which provides an assessment of healthrelated behaviors. The CHIP includes 45 items tapping different behavioral, emotional, and physical aspects of health that are rated on 5-point scales which yield scores for five factors, namely, satisfaction (i.e., general well-being in terms of one's health and self-esteem), comfort (i.e., absence of physical problems or activity limitations, positive emotions), resilience (i.e., positive interpersonal and intrapersonal activities that promote health, such as family involvement, social problem solving, and physical activity), risk avoidance (i.e., absence of behaviors that may be risks to future health or development), and achievement (i.e., successful performance both academically in school and socially with peers). We report an aggregate score based on all five scales, with higher scores reflecting better overall health. The measure yields t-scores for interpretation and has good psychometric properties, including criterion validity and predictive validity to future health care use (Forrest, Riley, Vivier, Gordon, & Starfield, 2004) .
Child Outcome Variables: Diagnostic Interviews for Psychiatric Disorders
Diagnostic interviews were completed by a research assessor to further describe the clinical severity of the sample and evaluate outcome. The Schedule for Affective Disorders and Schizophrenia for school-aged children for DSM-IV-Present and Lifetime (Kiddie-SADS-PL; Kaufman, Birmaher, Brent, Rao, & Ryan, 1996) was administered by trained diagnostic interviewers to detect current Axis I-child psychiatric disorders. Parents and children were interviewed separately and then jointly to address any discrepancies. Inter-rater reliabilities for a subset of 36 cases were high (k's ¼ 0.75-1.00), which parallel the results for a similar clinical trial with ODD or CD children . We examine the rates for ODD here.
Moderator Variables
Demographic Background Based on the pediatric literature, five background factors were examined: child age as a proxy for general developmental level, child gender, child ethnicity (Caucasian vs. minority); caregiver education (no college vs. any college), and household income.
Child Dysfunction and Impairment One child variable was examined, namely, having two or more Axis I-psychiatric disorders to reflect the presence of comorbidity.
Parent Dysfunction
Two parent self-report variables were selected: reports on the three scales that aggregate to form a negative parenting practices scores on the Alabama Parenting Questionnaire (APQ; Shelton, Frick, & Wooten, 1996) , given its role in the emergence and treatment of child BP, and reports of the level of importance to learning-parent management skills (parenting) as a proxy for parental efficacy based on the Credibility of Treatment Scale (COTS; Kolko et al., 2009 ).
Predictor Variables
Demographic Background Based on the reviewed pediatric literature, two background factors were examined: child ethnicity (Caucasian vs. minority), and household income.
Child Dysfunction and Impairment
We selected three child variables. One was the severity of child depression on the 11-item Short Mood and Feelings Questionnaire (SMFQ; Angold et al., 1995) . The second was the severity of anxiety on the 5-item brief screen from the Scale for Anxiety and Related Emotional Disorders which assesses the severity DSM-IV anxiety disorders in children and adolescents. The last score was the level of child functional impairment in the family, peer, work, and school domains evaluated on the 13-item, parentcompleted Columbia Impairment Scale (CIS; Bird, Shaffer, Fisher, & Gould, 1993) .
Parent and Family Dysfunction
Three variables were selected based on prior research. One reflected the negative parenting practices aggregate sore (e.g., corporal punishment, inconsistent discipline) from the parent-completed APQ (Shelton et al., 1996) . Each practice is rated on a 1-5 point Likert scale. We also included the total score for the 21-item Caregiver Strain Questionnaire (CGSQ) which reflects perceived caregiver burden due to having a child with BP (Brannan, Heflinger, & Bickman, 1997) . The 46-item Life Events Checklist (LECL) was used to capture the child's exposure to common events that occur within the family (Tiet et al., 2001) , most of which are considered as general family adversities (e.g., mother or father lost job, failing a grade). We report the net total positive events reported on this measure. Finally, we included the 9-item conflict-scale score from the Family Environment Scale (FES; Moos, Insel, & Humphrey, 1974) to reflect on the level of exposure to family conflict in the home. Descriptive information for all of these moderator and predictor variables at study intake is shown in Table I .
Treatment Parameters
Dose, Content, and Fidelity We included four variables in this domain. For both conditions, the overall number of hours of treatment (dose) delivered was taken from a Treatment Summary Report (TSR) completed either by the nurse (PONI) or an outside provider that could include the child's PCP (EUC). For PONI only, the nurses recorded the number of hours spent delivering each treatment module or service (in 15-min blocks) to each case on a Services Provided Log (SPL) developed for this study. The two variables reported from this log reflected the number of hours they delivered parent management training (PMT) and child cognitivebehavioral treatment, which reflected the two primary treatment modules used in PONI. Finally, we included a summary of the supervisor's treatment fidelity ratings reflecting the mean percentage of correctly administered content or procedures in the two treatment protocols to examine the role of treatment adherence on outcome.
Treatment Procedures and Conditions

General Procedures
In both conditions, nurses reviewed the results of the pretreatment research assessment rating scales and diagnostic interviews, discussed specific treatment recommendations, and provided a written summary to the parent and PCP that was placed in the chart. They also attended practice group meetings and applied study procedures in accord with practice or family input to enhance study viability (e.g., local referral source lists, personalized use of ADHD medication guidelines). None of these adaptations changed the substantive parameters of assessment or intervention.
PONI
In PONI, nurses delivered the protocol in the practice and collaborated with the PCP. The protocol was designed to be administered on an individualized basis in 6, 1.5 hr visits generally over the course of 3 months, but in no more than 6 months. Phase one of treatment consisted primarily of cognitive-behavioral skills training for children and parents (M ¼ 10.8 hr, SD ¼ 4.1). Phase two was initiated for families needing follow-up or maintenance to ensure clinical progress on key targets (M ¼ 2.1 hr, SD ¼ 2.3). They also referred cases to outside services for aftercare only after the posttreatment assessment.
The protocol consisted of seven brief treatment modules (Kolko et al., 2010) found to be efficacious in prior outcome studies for behavior disorders (Kolko, 1995; Kolko et al., 2009) , child firesetters (Kolko, Watson, & Faust, 1991) , and aggressive/abusive families (Kolko, 1996) , many of which have been integrated in Alternative for Families: A Cognitive-Behavioral Therapy (AF-CBT, see afcbt.org). The following modules each included several core components or skill areas directed to children, parents, or both participants together: Child cognitivebehavioral treatment (CBT; training in anger control, selfinstructions, or social skills to promote self-management and prosocial behavior), an optional ADHD medication trial (e.g., review of ADHD symptom ratings, medication recommendations, PCP medication prescription, follow-up session to review ratings), enhanced PMT [training in positive reinforcement, noncorporal discipline involving contingency management (e.g., withdrawal of privileges), and anger management skills], developmental expectations and peer enrichment (i.e., information on child development and age-appropriate behavioral expectations, training to promote child involvement in peer and recreational activities), family psychoeducation and skills training (PAST; discussions of family rules and decision making, communication and problem-solving skills training as alternatives to coercion or physical force), school/teacher consultation (e.g., individualized behavioral suggestions based on teacher ratings to facilitate classroom management or educational remediation), case and crisis management (i.e., calls to help families respond to challenges and crises, advocacy with local service agencies and professionals; see Kolko et al., 2010 for a description of this content). The PMT, CBT, and PAST modules were administered first to teach basic skills, followed next by the remaining modules, as needed, to address problems related to ADHD, school misbehavior, problematic peer/community relations, and/or family crises/conflicts. The extent to which these latter modules were administered was based on the severity of the child's identified BP and the family's perceived skill repertoire. Services were terminated when the family sought to end care, met its treatment goals, or reached the 6-month service limit. A total of 80 (94%) PONI cases received services. Medication was prescribed for 17 children with ADHD, all by the child's PCP. In a few cases, families who requested or were thought to benefit from other services were referred to an appropriate community provider prior to posttreatment (6-month) assessment.
EUC
In EUC, the nurses offered treatment recommendations following the diagnostic assessment and facilitated the child's outside referral by directly contacting a local community provider who accepted the family's insurance and had expertise with BP using a list of approved providers and based on parental approval. This information was conveyed to the PCP and documented in the medical record. EUC services were diverse across subjects and participating practices. A total of 34 (42.5%) cases received services from 24 outside mental health specialists and 8 of the children's PCPs.
Procedures for Maintaining and Documenting Treatment Integrity
Several procedures were administered to uphold the integrity of the PONI and EUC conditions (e.g., use of manuals, didactic training, supervisor review of audiotapes/progress notes, weekly team meetings, individual supervision).
For PONI, the supervisor reviewed a set of randomly selected session tapes (30% of 704 or 211) and rated the number of correctly administered treatment task components per topic covered to document treatment integrity. The supervisor documented a high level of adherence to the treatment protocol (M ¼ 91%; range ¼ 68-100%). For EUC, the nurse also completed routine progress notes and an abbreviated Services Provided Log to document any family contacts. Where consent was available, all records and audiotapes of selected EUC feedback sessions (15% of 230 or 35) were reviewed by the supervisor for integrity monitoring of key tasks (e.g., gave recommendations, made facilitated referral). Integrity ratings were also high in EUC (M ¼ 94%; range ¼ 87-100%).
Data Analysis
We included all enrolled subjects in our analyses, per the intent-to-treat principle. Descriptive analyses were conducted for all pretreatment moderator and predictor variables, the treatment parameters, and the two rating scale outcomes at all time points. We ran a series of analyses investigating whether the specific variables moderated, mediated, or predicted the treatment outcomes. To facilitate interpretation, continuous putative moderators, mediators, or predictors were standardized by taking the difference between each observation and the mean of all observations for each variable and dividing by their standard deviations. We refer to them as ''high'' or ''low'' which corresponded to 1 SD above or below their average levels. All of the analyses were also conducted using presence/absence of ODD at each time point as the third outcome.
For moderator analysis, we applied mixed effects models to the two aggregate scale outcomes at all time points. The treatment assignment, period as a factor (baseline, posttreatment, 6-month and 12-month follow-up), a potential moderator, the treatment by period, treatment by moderator, and moderator by period interactions, and the treatment by period by moderator interaction were treated as fixed terms and subject was treated as a random term to account for individual subject variability. If the coefficients associated with the treatment by moderator interaction and treatment by period by moderator interaction were significant, contrasts were set up to test how the effects of PONI over EUC across time (changes in composite outcomes from baseline) varied across the subgroups formed by the moderator.
For predictor analyses, we used mixed effects models with terms including a potential predictor, period, and the predictor by period interaction. A significant predictor by period interaction suggests the predictor is associated with the changes in composite outcomes over time. Next, mediator analyses were explored following the guidelines outlined by (Kraemer et al., 2002) who indicated that a risk factor mediates another factor if it follows and is correlated with the other factor, and the effect of this risk factor and/ or interaction with the other factor is significantly nonzero. Lastly, we investigated how four treatment parameters (dose, two content-related variables in PONI, treatment fidelity) influenced posttreatment outcome using regression models. Because we tested eight moderators and predictors each, we opted to use a more stringent significance level of .01 as suggested by Lavigne, LeBailly, Gouze, Cicchetti, Jessup et al., 2008 , but maintained a conventional significance level to evaluate the four PONI treatment parameters.
Results
Moderator Analyses
We examined the role of eight pretreatment variables as potential moderators. Only one of the models involving the two child-rating scale outcomes had a significant treatment by moderator interaction or three-way interaction. We further examined this model using contrasts to see whether there was a significant treatment by moderator interaction in the changes that occurred from baseline to posttreatment, 6-month follow-up, and 12-month follow up. One significant interaction was found involving treatment condition Â child ethnicity on the change in overall child dysfunction from baseline to 12-month follow-up (est ¼ 8.90, t ¼ À4.05, df ¼ 559, p < .001). The means and SDs of the changes found in child dysfunction from baseline to 12 months were: (a) PONI, Caucasian children (M ¼ À7.00, SD ¼ 1.31), (b) EUC, Caucasian children (M ¼ À0.04, SD ¼ 1.46), (c) PONI, non-Caucasian (M ¼ À2.95, SD ¼ 0.65), and (d) EUC, non-Caucasian (M ¼ À4.89, SD ¼ 0.72). As depicted in Figure 1 , the results suggested that PONI was more effective than EUC in reducing child dysfunction by 12-month follow-up among Caucasian children, whereas EUC was more effective than PONI among non-Caucasian children.
We also examined treatment moderators for remission from ODD (n ¼ 100) in the subset of cases that were so diagnosed at intake. Of these 100 children, 86 had remitted from the disorder. Mixed model analyses found no significant treatment moderators of remission in ODD.
Predictor Analyses
Next, we examined whether any of the eight proposed variables predicted overall outcomes when patients in the two conditions were combined. Figure 2 presents graphs representing the means at each time point for high and low level of each of four continuous predictor variables that were significantly related to overall outcome. Three variables predicted level of improvement in child health by 12-month follow-up, namely, severity of self-reported depression, F (3,421) ¼ 10.4, p < .001, severity of self-reported anxiety, F (3,422) ¼ 8.78, p < .001, and level of parentreported family conflict, F (3,417) ¼ 5.90, p < .001. That is, children who were high in level of depression, anxiety, and exposure to family conflict showed a greater increase in overall health by 12-month follow-up than those children who were classified as low in the levels of these three variables. Children who were high in level of functional impairment showed a greater reduction in severity of child dysfunction by 12-month follow-up than those with a low level of impairment, F (3,445) ¼ 8.04, p < .001. However, it bears mentioning that the children with higher (vs. lower) levels of all four of these background characteristics still had worse postreatment outcomes. There were no significant predictors of remission in ODD.
Mediational Analyses
Tests of potential mediators of outcome which were constructed using all observations pooled across the four time points (pre-and posttreatment, 6-and 12-month follow-up) . First, the three conditions for a mediational model were explored. The relationships between treatment condition and all three outcomes were not significantly different through follow-up. Therefore, no further tests of mediation were conducted.
Treatment Parameter Analyses
The four treatment parameters (e.g., total hours, amount of exposure to CBT and PMT content, fidelity ratings) were examined as potential contributors to clinical outcome at posttreatment in PONI only: the two continuous rating scale aggregates were divided into ''low'' versus ''high'' groups using a median split. The distributions of the categorized variables across the two treatment groups had modest variability. Next, linear regression models were fitted to determine whether the four categorized variables and treatment condition were associated with posttreatment outcomes in PONI or EUC. For PONI, those who received more hours of child CBT showed a greater improvement in overall child health (À2.58) than those who received fewer hours of child CBT (0.01), t ¼ 4.34, p < .05. Regarding remission from ODD at intake, we found no significant relationships among PONI cases and only one significant relationship among EUC cases. In EUC, those who completed treatment had a higher rate of remission from ODD than those who did not complete treatment (62% vs. 18%, p ¼ .003).
Discussion
This study evaluated several variables proposed as treatment moderators or predictors, and treatment-specific parameters, in relation to two key outcomes collected in a randomized clinical trial for young children with BPs that was conducted in the pediatric primary care setting (Kolko et al., 2010) . The initial trial compared a PONI with an EUC condition consisted of a facilitated referral to a local mental health provider. Given the relative comparability of the two treatments, the current analyses sought to identify child, parent, or family variables related to long-term clinical outcomes on two sets of measures. Aggregate outcomes reflecting reports of child dysfunction or health were related to one moderator, four predictors, and one treatment parameter, whereas remission in ODD was related to only one treatment parameter. The nature and implications of these findings for extending the application of mental health treatments to the pediatric primary care are discussed. Of eight child, parent, and family treatment moderators reported in the pediatric literature, only one significant moderator was identified in this study. Specifically, PONI was more effective in improving self-reports of the children's health at 12-month follow-up in Caucasian children, whereas EUC was more effective among non-Caucasian children. Although this finding was not anticipated given the lack of ethnic differences in outcome in our prior studies (Kolko, 1996; Kolko et al., 2009 Kolko et al., , 2010 , it is possible that the facilitated referral options available only in the EUC condition-permitted families to have more choice in their selection of an outside community provider who may have been more attentive to the background or needs of ethnic minority children. As was found in our initial outcome study, more than 80% of the cases enrolled in the study were Caucasian, which may have limited the nurse's experience (e.g., ability to engage, address clinical problems) in serving ethnic minority children. At the same time, treatment outcome did not vary by severity of child BP, parenting practices, parental dysfunction, and family and peer problems, or child demographics or family disadvantage, which is consistent with several outcome studies or reviews (Baydar, Reid, & Webster-Stratton, 2003; Beauchaine et al., 2005; Lavigne, LeBailly, Gouze, Cicchetti, Jessup et al., 2008; Rickards, Walstab, WrightRossi, Simpson, & Reddihough, 2007; van den Hoofdakker et al., 2010) . The overall absence of moderators for each treatment highlights the robust and comparable effects found for both the primary care-based nurse administered treatment and facilitated referral to a local mental health provider for BP children. Accordingly, both treatments would be expected to yield similar improvements for cases varying in the severity of various child, parent, and family problems (Kazdin & Whitley, 2006; Kolko, 2009) . Three child functioning variables and one family variable were found to predict the two aggregate outcomes in the full sample. Consistent with some recent outcome studies (Beauchaine et al., 2005; Lavigne, LeBailly, Gouze, Cicchetti, Jessup et al., 2008 ), children with a higher level of functional impairment showed greater improvement in child dysfunction scores than those with lower levels of impairment. This was the only predictor of parent-reported child difficulties or problems. Children with higher initial severity of internalizing problems (i.e., depression and anxiety) or level of exposure to family conflict also showed a greater increase in child health than those with lower levels of these three characteristics. The findings regarding internalizing problems are also consistent with those reported in a treatment study with ODD children (Lavigne, LeBailly, Gouze, Cicchetti, Pochyly et al., 2008) . This may suggest that comorbid-internalizing symptoms, which reflected a heightened level of personal distress may somehow facilitate treatment participation or response in children presenting with BP, although the specific explanation for this finding requires more definitive evaluation. Likewise, children from families with higher levels of family conflict or chaos may benefit more from family-based or -centered services that target family support and interactional patterns, often using parent-child sessions to enhance communication and problem-solving repertoires. Of course, no evidence was found that child or parent demographics, parental distress, or parenting practices dysfunction were related to overall outcome, suggesting that PONI and EUC are equally helpful for those who differ in background and caregiver functioning, a conclusion that differs from some of the results of other studies in this area (Lavigne, LeBailly, Gouze, Cicchetti, Pochyly et al., 2008) or in other areas (Kendall, Hudson, Gosch, Flannery-Schroeder, & Suveg, 2008) .
None of the four treatment parameters was related to any of the child outcomes, except one. The duration of time, the child spent receiving training in CBT skills during PONI was related to the child's health at posttreatment, raising the question as whether improvement in children's health-promoting behaviors is influenced by explicit training in some of the skills designed to encourage this behavior (e.g., self-control, assertion, social skills) which were targeted during the child CBT. Indeed, prosocial skills training in BP children has been associated with improved social adjustment (Kolko, Loar, & Sturnick, 1990) . At the same time, treatment dose and fidelity were unrelated to either child dysfunction or child health. The absence of dose-response relationships is common in child outcome studies (Bickman et al., 2002) .
Because the initial requirements for testing mediation were not met, tests of meditation were not conducted. Consequently, this study cannot determine the psychosocial or clinical processes whose targeting may underlie or cause subsequent clinical improvement. Other studies have found mixed evidence in terms of treatment mediators with some studies reporting that changes in negativeparenting mediate outcome in PCIT (Chaffin et al., 2004) , or that loneliness mediates changes in social anxiety following behavioral treatment (Alfano et al., 2009) . Unfortunately, few studies in primary care settings have reported the results of any tests for possible mediation.
The limitations of this study deserve mention. The EUC comparison condition was clearly enriched in terms of its content and duration relative to what was standard care in these practices, in part, because study PCPs preferred to compose treatments that parents would find highly acceptable and beneficial. The lack of group differences in the initial outcome study might also suggest some limited effectiveness to both treatments as their levels of observed improvement may be due to regression toward the mean. Perhaps the use of existing referral options in each practice as a comparison condition might have yielded more group differences. Second, it is possible that we did not include some potential moderators and predictors of outcome (e.g., medical status) from the general literature (Lundahl et al., 2006) , though we included several variables across domains as reported in primary care studies.
In summary, this study examined several potential moderators and predictors of treatment outcome, and a few treatment parameters, in a clinical trial that compared a PONI with EUC consisting of a facilitated referral to an outside specialty mental health provider. Out of several diverse background variables, only child ethnicity was associated with differential response to the two treatments in terms of the severity ratings of child dysfunction, three variables predicted level of improvement in child health (greater severity of depression and anxiety, greater exposure to family conflict), and duration of child CBT was the only treatment parameter related to improved child health. In the context of these few significant relationships, the general findings of this study highlight the robustness of both treatment conditions and provide further support for the delivery of diverse clinical services to children presenting with BP in the pediatric primary setting (Borowsky et al., 2004; Hayes et al., 2008; Kolko, 2009; Lavigne, LeBailly, Gouze, Cicchetti, Jessup et al., 2008; Lavigne, LeBailly, Gouze, Cicchetti, Pochyly et al., 2008; Lavigne et al., 2010; Turner & Sanders, 2006) , as well as to children with other clinical problems (Kolko, 2009) . Further studies are needed to enhance the overall clinical impact, efficiency, and cost-effectiveness of behavioral health interventions in pediatric settings.
